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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basts of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
' — ' Authority (Rule 23. 1 (b)). 



b. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 



2. 
3. 



□ 
□ 
□ 

□ 

□ 
□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

[X| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 

| | as suggested by the applicant. [X] None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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(PCT Rule 61 .2) 
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Assistant Commissioner for Patents 
wniicu oidics rdieni anu i rauemarK 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
24 August 2000 (24.08.00) 




International application No. 
PCT/EPOO/01044 


Applicant's or agenfs file reference 
SCB 527 PCT 


International filing date (day/month/year) 
09 February 2000 (09.02.00) 


Priority date (day/month/year) 

12 February 1999(12.02.99) 


Applicant 

CURSTEDT, Tore etal 



1 . The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 
27 July 2000 (27.07.00) 

| [ in a notice effecting later election filed with the International Bureau on: 



2. The election 




not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


Claudio Borton 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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1. SP-C analogues having general formula (I), according to 
one-letter amino acid code: 
5 F e G f IPZZPVHLKR(X a B)(X b B) n (X c B) in XdGALLMGL (I) 

wherein: 

X is an amino acid selected from the group consisting of V, I, 
L, Nle (norleucine); 

B is an amino acid selected from the group consisting of 
10 ornithine, K, I, W, F, Y, Q, N; 

Z is an amino acid selected from the group consisting of S, C, 

F where Ser or Cys residues are optionally linked via ester or thio- 
ester bonds with acyl group containing 12-22 carbon atoms. 





a 


is an integer from 1 to 19; 


15 


b 


is an integer from 1 to 19; 




c 


is an integer from 1 to 21; 




d 


is an integer from 0 to 20; 




e 


is 0 or 1; 




f 


is 0 or 1 ; 


20 


n 


is 0 or 1 ; 




m 


is 0 or 1, 



with the following conditions: 
n + m > 0; 
f > e; 

25 - (X a B)(X b B) n (X c B) m Xd is a sequence having a maximum of 22 

amino acids, preferably from 10 to 22 amino acids. 
2. SP-C analogues according to claim 1, having formula (la): 
(la) FGI PS S PVH LKRX4BX4BX4BXG ALLM G L 
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3. SP-C analogues according to claim 1, having formula (lb): 

(lb) FGIPSSPVHLKRX5BX5BX4GALLMGL 

4. SP-C analogues according to claim 1, having formula (Ic) 

(Ic) FGIPSSPVHLKRX4BX11GALLMGL 

5. SP-C analogues according to claim 1, having formula (Id) 

(Id) FGIPSSPVHLKRX 8 BX 7 GALLMGL 

6. SP-C analogues according to claim 1, having formula (Ie) 

(Ie) FGIPSSPVHLKRX11BX4GALLMGL 

7. SP-C analogues according to claims 1-6, in which Ser residues 
are acylated preferably with palmitoyl groups. 

8. SP-C analogues according to claims 1-7, in which B is Lysine or 
Phenylalanine and X is Leucine, Isoleucine or Norleucine. 

9. SP-C analogues according to claim 8, selected from the 
group consisting of: 

SP-C (LKS) FGIPSSPVHLKRLLILKLLLLKILLLKLGALLMGL 
SP-C (LKS)i FGIPSSPVHLKRLLILLKLLLLIKLLILGALLMGL 
SP-C (LKS) 2 FG I P S S PVH LKRLLI LKLLLLLI LLLI LG ALLM G L 
SP-C (LKS) 3 FGIPSSPVHLKRLLILLLLLKLILLLILGALLMGL 
SP-C (LKS) 4 FGIPSSPVHLKRLLILLLLLLLIKLLILGALLMGL 
SP-C (LFS) FGIPSSPVHLKRLLILFLLLLFILLLFLGALLMGL 

10. A synthetic surfactant comprising at least one SP-C analogue 
of formula (I) in admixture with lipids and phospholipids. 

11. A synthetic surfactant according to claim 9, in which the 
mixture lipids/ phospholipids comprises DPPG, PG, PA. 

12. A synthetic surfactant according to claims 10-11, further 
comprising SP-B or an active derivative thereof or a polymyxin. 

13. A synthetic surfactant according to claims 10-12, in form of 
solution, dispersion, suspension, dry powder. 
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14. Use of SP-C analogues of claims 1-7 for the preparation of a 
synthetic surfactant to be used in all cases of surfactant 
deficiencies. 

15. Use of a polymyxin, preferably polymyxin B for the preparation 
of an artificial surfactant according to claims 10-13, for the 
treatment of all cases of surfactant deficiencies or dysfunction, 
related pulmonary diseases such as pneumonia, bronchitis, 
asthma, meconium aspiration syndrome and also other diseases 
such as serous otitis media (glue ear). 

16. Use according to claims 14 and 15, in which the surfactant 
deficiency is respiratory distress syndrome. 
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ANNEXES TO THE INTERNATIONAL PRELIMINARY 
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WIPO 



TENT COOPERATION TRg£> 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



PCT 



Applicant's or agent's file reference 
SCB 527 PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/E POO/0 1044 


International filing date (day/month/year) 
09/02/2000 


Priority date (day/month/year) 
12/02/1999 


International Patent Classification (IPC) or national classification and IPC 
C07K1 4/785 


Applicant 

CHIESI FARMACEUTICI S.P.A. etaL 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. . This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, i 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard t 
citations and explanations su porting such statement 

Certain documents cited 

Certain defects in the international application 



I 




II 




III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 


□ 



Date of submission of the demand 
27/07/2000 


Date of completion of this report 
22.05.2001 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
/flj) D-80298 Munich 

C^' Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ^SS^^v 
Roscoe, R (f J) 

Telephone No. +49 89 2399 2554 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/01 044 



I. Basis of th report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -22 as originally filed 
Claims, No.: 

1-16 as received on 23/02/2001 with letter of 23/02/2001 
Drawings, sheets: 

2/3,3/3 as originally filed 

1/3 as received on 23/02/2001 with letter of 23/02/2001 

Sequence listing part of the description, pages: 

1/3-3/3, as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□. the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



K contained in the international application in written form. 

filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
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listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant 
date. 

3. Additional observations, if necessary: 
see separate sheet 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-16 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-13, 16 




No: 


Claims 


14, 15 


Industrial applicability (IA) 


Yes: 


Claims 


1-16 




No: 


Claims 





2. Citations and explanations 
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see separat sh et 
VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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I. Basis 

The documents mentioned in the present written opinion / International 
Preliminary Examination Report are numbered as in the search report, i.e. D1 
corresponds to the first document of the search report etc. 

II. Priority 

The present claims have been changed in comparison to the content of the 
priority document. Claim 14 has been broadened since not limited to pulmonary 
surfactant deficiencies any more. Claim 15 still encompasses this broadened 
definition. Hence, priority is not acknowledged for these claims. 

V. Reasoned statement on Novelty, Inventive Step and Industrial Applicability 
Novelty (Art.33(2) PCT) 

The amended set of claims is no longer anticipated by D1-D5. 
Inventive Step (Art.33(3) PCT) 

Regarding claims 14 and 15 only. Due to priority situation, D1 is considered 
relevant to assessment of inventive step of these claims. Since D1 teaches the 
surfactants of the present invention, it is obvious to employ these to treat 
surfactant deficiencies of any kind (i.e. not only pulmonary deficiencies which are 
entitled to priority in these claims). Hence, it is considered obvious in view of D1 
to treat otitis media with the surfactants of D1 . 

Regarding claims 1-13 and 16, It would appear that the specific SP-C(LKS) 
surfacant depicted in Fig.1 is inventive. There is no teaching in the prior art to 
space Lycine residues within a primarily Leucine sequence to achieve efficient 
alpha-helix formation but low aggregation. Prior art merely suggests that double- 
cysteine needs to be changed to reduce problem. 

The claims extend beyond the specific clearly inventive exemplified peptide and 
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cover replacement of some of the neutral amino acid residues with bulky or polar 
residues (applicant originally showed that when 3 are replaced which are relatively 
evenly spaced around the helical circumference a positive effect is achieved). 
Applicant has now provided data demonstrating that introduction of 1 bulky or 
polar residue is sufficient. Hence, the number of residues replaced as above is no 
longer considered problematic. In view of the above, inventive step can now be 
acknowledged for claims 1-13 and 16. 

Industrial Applicability (Art.33(4) PCT) 

The present claims appear to have industrial applicability. 
VII. Certain Defects 

The description presently contains a passage which does not acceptably define 
the invention and in fact gives a false impression of its scope. The passage is 
found on p.5, 1.13-22. Viewing said passage, the definition of an amino acid as 
neutral would normally only include the polar neutral amino acids N, Q, S, T and 
Y, yet since these are not found in SP-C it is not clear what to replace. If the 
definition is taken to include nonpolar amino acids then G, A, V, L, I, P, F, M, W 
and C are included and these are present both within the alpha-helical core and 
the flanking sequences. Replacement of these residues in these sequences could 
lead to a poorly functioning peptide which may also not be protected from 
aggregation. 
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L SP-C analogues having general formula (I), according to one-letter 
amino acid code: 

5 FeG f IPZZPVHLKR(X a B)CX b B) n (X c B) m X d GALLMGL (I) 

wherein: 

X is an amino acid selected from the group consisting of I, L, Nle 
(norleucine); 

B is an amino acid selected from the group consisting of K, W, F, Y, 
10 Ornithine; 

Z is S and can be optionally linked via ester or thio-ester bonds with 
acyl group containing 12^22 carbon atoms, 

a is an integer from 1 to 19; 

b is an integer from 1 to 19; 
15 c is an integer from 1 to 21; 

d is an integer from 0 to 20; 

e is 0 or 1 ; 

f isOorl; 

n is 0 or 1 ; 
20 m isOorl, 

with the following conditions: 
n + m > 0; 

- . f^e; 

C^BXX^^^B^Xd is a sequence having a maximum of 22 amino 
25 acids, preferably from 10 to 22 amino acids. 

2. SP-C analogues according to claim 1, having formula (la): 
(la) FGIPSSPVHLKRX4BX4BX4BXGALLMGL 
SP-C analogues according to claim 1, having formula (lb): 
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(lb) FGIFSSPVHLKRX5BX5BX4GALLMGL 

4. SP-C analogues according to claim 1, having formula (Ic) 

(Ic) FGIPSSPVHLKRX4BX] jGALLMGL 

5. SP-C analogues according to claim 1, having formula (Id) 

(Id) FGIPSSPVHLKRX8BX7GALLMGL 

6. SP-C analogues according to claim 1, having formula (Ie) 

(Ie) FGIPSSPVHLKRXi 1BX4GALLMGL 

7. SP-C analogues according to claims 1-6, in which Ser residues are 
acylated preferably with palmitoyl groups. 

8. SP-C analogues according to claims 1-7, in which B is Lysine or 
Phenylalanine and X is Leucine, Isoleucine or Norleucine. 

9. SP-C analogues according to claim 8, selected from the group 
consisting of: 

SP-C (LKS) FGIPSSPVHLKRLLILKLLLLKILLLKLGALLMGL 
SP-C (LKS)i FGIPSSPVHLKRLLILLKLLLLIKLLILGALLMGL 
SP-C (LKS)2 FGIPSSPVHLKRLLILKLLLLLILLLILGALLMGL 
SP-C (LKS)3 FGIPSSPVHLKJILLILLLLLKLILLLILGALLMGL 
SP-C (LKS)4 FGIPSSPVHLKRLLILLLLLLLIKLLILGALLMGL 
SP-C (LFS) FGIPSSPVHLKRLLILFLLLLFILLLFLGALLMGL 

10. A synthetic surfactant comprising at least one SP-C analogue of 
formula (I) in admixture with lipids and phospholipids. 

11. A synthetic surfactant according to claim 10, in which the mixture 
lipids/phospholipids comprises DPFG, PG, PA. 

12. A synthetic surfactant according to claims 10-11, further comprising 
SP-B or an active derivative thereof or a polymyxin. 

13. A synthetic surfactant according to claims 10-12, in form of solution, 
dispersion, suspension, dry powder. 

14. Use of SP-C analogues of claims 1-7 for the preparation of a synthetic 
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surfactant to be used in all cases of surfactant deficiencies. 
15. Use of a polymyxin, preferably polymyxin B for the preparation of an 
artificial surfactant according to claims 10-13, for the treatment of all cases 
of surfactant deficiencies or dysfunction, or of serous otitis media (glue ear). 
5 16. Use according to claims 14 and 15, in which the surfactant deficiency is 
respiratory distress syndrome. 
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FIGURE 1 
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